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1 

h ;ko^ 1 PM«A ?r *46* II 3 t , 

«ffex n y h ;ko^ 1 *?§bMPffi«AO 1 ^MtLffi** 
^co-ll^-^n y h;K0»2*^giPS«ADEUY t 

«!rfB»2*5SlBBPffi«ADEUY tc*ti-^,t!rfBfSi>fr^tig3 

P®«Jt RATIO-^t1-^^5<7)#St. 

hJIB» 5 (D^^X-i^tbtzmt^:^ n y h ;K7)WS&^PMa 

ifc RATION?: 1 1 l-«JgBiRA^^fiGc ' SrMiE-r-5 CI 

Gc =Gc ' X RATIO-A 

i<7)1ft^frfB»6<O^Stc-^x^^ift^i^h. iO 

fio 

^^^Wl*It:i3tt^HtriBxn-y h;u|i]Sco^fba:*^ ^ 
IW^asl «rfB5e'*tt,^,*iJSf#St±. 

ltrfB» 5 o*s-e*to/'c«rf5^ n y h ;Ko;fi-j§jipapM« 

1 fB«0|*lJ^«B5omX3g^»«56»fio 
[0 0 0 1] 50 



#^1^8- 2 3 2 7 4 8 

2 

*o ■ , 

[0 0 0 2] 

ggspe - 7 4 0 7 6-^Ui3V>T> Xn-y h;u#=£:^i; V 

i-Xt^^L, xny h;l.#(7)tJf*co^JE35>f>«^()^»£ 

[0 0 0 3] S7t, C:O^T-';P;&'f>*i6ibtt-J,^1gcRA 

SA<i, »E^*::t^^*f';^?r«r^Si:L5^;&^«b^>«^«^^?«i^ 

^IgfiRA^f?;*?: J: ») jE?Sl-«5ci--5^ftS:»?gLTv^ 
-5. (#S¥5-2 0 8 8 3 5) o 
[0 0 0 4] 

M1SiiglA^«l:«5t#ft{i. ^T, xn-y 

lE^^.-C-*^Hfel6)t>-r> xn y h;p^<og§«*««/|Nt- 
^^LTUS T»-g-***ofCo ioi^ 

l^'IffbLTttoi: LrxD -y h ;^#cD^JS*^4■x.'b^^S 

:i<os#tc(Di:yi^ie®A^*:fl:<7)«^i!!ia*^^iS 

;Z) 1 o<7)gHU!{) ^oTv^/io L-b^^. ;?.^ ■y^;^^ 
[0 0 0 5] -?-iT% 3f:f&gg<7)Set,(i, iSiA^^i:<7)« 

oiRA^^fia^g^es-jta-f-s c: t ic*>2>o 

[0 0 0 6] 

im.m.^m^'t^fzib(r>^^\ ^^x^ m-^^\ <r>i)-i)- 

^rt«fe|SR|OiRA^^»«5g^iS(±, *SKlHiei!cNe.. 
^10¥gT-1^m§tt;t:tgSBllteS5:Ne t•?^^>/^* 
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*5s!lMPffi«ADELAY i:-r-i.^4 <7)#St. »2*S6gS 
□ffiWADEUY i;*t1--&»l*5s&MPffi«A<0Jt?:^t 
i6, C<7)ii?:xn y h;KO*^5aPBSJ:k RATIO^ti- 

SPBSit RATIO-A^rtttZi^ASI^iGc ' ?rMIE-r 
SC:t-e, IgiRA^^SGc Sr. Gc =Gc ' X RATIO 

J: o T C 0|*i«fe^MO«l£*c®*^S«m^,T-*>* 
tflBf^n^c:*-^. ;^n y h;K7)*^!j^P®«it RATIO 

[0 0 0 7] ttz. m^-^2Ki)-ij-:b^mmmWLX^ 

[0 0 0 8] ttz. m^^z\~i}^*^^^mmm<r>^x^ 

RATIO-^<75ffi75Ui£#Ofilf^^Hl*ItI*)^»-g-. CCOI^ 
[0 0 0 9] ttz. W*«4 t-*»;i»SF*9*S*SMOlRX^ 

^^^r^r*ii3*3it-i>f-+>''N*i*i)EtjPb co^^fk* 

[0 0 10] 

ioT, ;&^!iraPffi«JtRATI0^<Ofi[*^«!>5ti<>7tffi{; 

PM«Jt RATI0-A<7>^g;i?#-ii.-^l&LTV>;ti: LT'f). ^ 
'^i^.t^ti^ixtzmm^. *aHPSffiit RATION*? 

[0 0 11] t;'^, xn-y h;i-BgjSco^'fkl*qitj— ^ 



(3) #B3T8-2 3 2 7 4 8 

[0 0 12] ttz. xn-y h;K7)»l*SI)HPMfflA<75 
tt**, ^<7)l'>:jlixfltfc5r;5»2*^llgBPa«ADEUY 

{±, w^&PBPiSSfifc RATio^<^ii*n jg^o^^enHrt 
Office t # , c <o i*i^^K<^aK*t]^**^«*t^.-e* 4 

[0 0 13] ^jcB#Wl*IUi3(t'&^Y>>'N*I*3aE 

tmm-fh^ttx^tzo 

[0 0 14] 

[0 0 15] lai UiSv^T^ tf^l 0ti4^1gi<Ol*|**SI 
K^r^LTiJi), iS^Kl 2<?>5fe^irSES$*v;tJ:.ri' 

1 4/i^?>*A§*t/cK«j±> ;^n-y h;u#l 6T 
-?-<Osit*^pl5$ttoo-<f-v5' 1 8t-l'>7"-^' 
-7;::*;UK2 0 ^r^TlS 1 -^4^«lC5EA^tL^o # 

7. Y-^-^^fly K2 4 trKm^tL, Jidp-V-;^ h/NM 7-2 
6 ^SrHTCttSn >'^'- 5' 2 8 T-^ft?*t1i?M^USf 

[0016] ttz. ^mmh<r)rH X h >; If i - m 

TT.^-f) kf;^. h >0^'7>^'A)tfiz:a?r1tffi■f■ 

'S^'•7>^':ft•t>■^^3 4;6^lt'bix-ri3l9, dcofife, 

40 rtll*) Pb =Sr*6i=f)I:t»f;^mi-^iK»:ff-t>-9-3 8 <) 

l±, :^^EP a«r^ffi-t-*±$tEh-tV*4 0, 

S5:^ai1-^S)t-t>'-9-4 4 7>*IS(t'c.*XTv^;|,o § e> 
tc, ®^K12C(±, 2>jfc^^S<7)f|^fflt LT, xn 

3 2**Kttf>tLTi5»). 1E6g#9 O^IEKi-t^-tt^J: 
I). ClO/'f'l'/^XI^S 2<7>gaHSr=ff To S/i. Bf^^U 

50 nv/N*-5'2 8<7Jji5E1B!Hri±. K3(liftKi^ai3fl^*-<bi: 
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[0 0 171 m2izmm^~-y K??pifflSr^i-o sitsg 

A/Fd^'1tm$ixi.o -O^WlHll&S 2 0i±l^J(±, A/ 
D^m@K5 4 *:fhL> CPU5 6> ROM5 8at>'R 
AM 6 0:4>P>5r'&-7'fi'n. ^ > \£ ^- fp^ilM^ &t 

ix, RAM6 0 tr^^^tL^o xn-yh;i.^jES 

2. T;l/^-7'Vi'-i}-6 4:R(yf|g2<7)A/D|ESIIlK6 6 

. =r>t:i->{ci5V»T. CPU5 6{i 
ROMS 8(rt&ffl$^/^^^{C{^oT. J: ^ >5r 

j^i' ^ 2 2 *iz»-r*o 

[0 0 18] zzr\ :^mmmi~ii^^rmm-r^. 
um6^i,zm.m-ti> mm : #6i¥6 - 197, 233 
[0 0 19] z<r>^mt. \*^mmm<om.^mzisi-fi>^ 

V 



;&(b-f, xn -y h;i.t^«<7)APi^^iSJ^--}e- b to 
[0 0 2 0] t-f. 114 HtpI-J; T xn y h;UWJS 

« (ia^^oft^:^fpi-^o;^ n y h ;KOS^®a) S S- 

*i6-l)o ffe:^, 0 5 tc^-t J: T tc> ;^n-y h;i.ggJK ^TH 
10 tm.^l£tl (^-V >^<I^EEtl) P bUov^T^^L-TtglJ 

ffimA?r**^o v^t'v9)-&;^n y ^;^^S^ltT- 

{±, X D -y h ;i.7!»^^») t L-C*ltg < ^jib. ilP 

?:®x.7tt§(±, iweg#'(i^XD-y h;i.gg^t-r*o 
[0 0 2 1] ;>:v^-e, ^^co^^^:^g^tc»o-<i5:i^ 
^^>/N*rtco^^gGb ^^V/frtOBE 
20 :^;^ftAP*-ib!K2 3S:i-a£oT. ^m^^>^^mz^ifi, 

Ot-tttlf. *fi[B#IfflAT^fct)OlRXS^fiGc l±, 
[0 0 2 21 

mi] 



Gb(k) = 



P(k) 



RT 

R : ^^xmm p 



[0 0 2 3] 



AGb = Gb(k)-Gb(k-1) = 



1^:2] 
V 



RT 

^ V 
RT 



(P(k)-P(k-I)) 
AP(k) 



[0 0 2 4] 



— each - A X — w 



[0 0 2 5] ffi:^, 1}lraiLf>:R0M5 8(rJi, 116 IC^ 
i«ltl:Tiniapl±. «g8lHl<E?B:Ne t<&n&t!Pb iZJ&Z 

*^h. mi ^zTT^-t a n \,z, m^.^mitAXF<r>m^mx& 



40 



»i«»t*Timap(i. ■ir^Lfw»E#:tl^^-f';i-T% ^"SS 

i^'5'2 2<0^#^K^#tet LT^^I-^o 
[0 0 2 6J ClCl-C, 3ei?ilte*t]iB#0*^>^#T m. 
KlUeifcNel t igl^litl P b1 U J: o xm.^ $ ^^;l> 

Timapl l±IS:4^lc^i-ai9 i:^l>o 
[0 0 2 7] 
[S!C4] 

Timspt = TABLE (Nek Pbl) 



50 
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[0 0 2 8] m7S.Lfz^^)l^^m^-r^J:n l.zz.(n-7 

rjkM ? m . ^■»MmmM<r>mnmmm: t imap i • 

[0 0 2 91 Bii'ft:*^^7=';Kr^o'v»T*^?ii 
(14. 7 : 1) t-f-st, Scs^esufite^T- 

[0 0 3 0] 
[ISC51 

Ttfnapl' = Gthi • AT/14w7 



GtW = Al • p • 



[0 0 3 1] 
[ifc6] 

Timap2' = Gth2 • AT/147- A GbZ/M.T 
Gth2 = A • jO 



[0 0 3 3] 

Gth2 = -^Gthl 
Al 

[0 0 3 41 ^3^RTf^7^{zm^*^. ^^m<0:^a 

[0 0 3 5] ^ II. ;^ n >y h pffi 

«SrAtL. ^«ilte4*IgB#c07;n^y h;l.#<7)^Jil3P 

*JigaPffi«A 1 m^<7y:^ n y h ;i'#o*S6HPffi 

«AO-^^ilttt LTJEar-^^ (US) o fiPt). AO 
— -^^iitLS: TADELAY J fciq^^t. AlfcADEUY t 

[0 0 3 6] 11 9 (c^-f ct -9 ia«Jl$E*^t,^.T-(i. ;^ 



h;U«ig^^l:Gth(i. CC7)JtA/ADEUY T^^BEIT- 

0-A J tllf^^o 
[0 0 3 7] ifz. y h;i.co*?Ag3P®«(i, 

fl:ii(5(?iii5iL-rmt:i-'?>«,^^^^ (Hi o) o i^o 

tc, >/<5t«^«fiA Gb ;&mA^^SGc 

$ti.^®tL?:g|vBi--<< , ^0;^n «y h;i.g3JSc7)l^>:il 

[0 0 3 8] Z.<0^n LT. ^^>/N^5t«^^S:Gb ^ 
y h;U'jiig^^l:Gth;6^'b|fffii-^^i:r% ;^n 'y 
h^^iiii^^*GthS:^UiS:A^^SGc '^^^^dt 

^fz^ Sfc9^s^;^mi o^^fejtr^s5:oB^T-«i-t. 

^«;i:Gc n ^y h ;u jiiS^^S G tho i ^>:®tt>(i;J- 
[0 0 3 9] 



30 



[ifcsi 

[0 0 4 01 

Go<k) = at • Qth(k> + ja • Gb<k-1) 
[0 04 11 

\m 01 

Gc(k) = CI - a ) - Gth (k) + C1 - ,9 ) • Gb(k-13 

[0 0 4 21 
ISClll 



[0 0 4 31 -^^f. C:<75J: T ^-S<7)}t»:®!SS:. HI 

»t Lr?lt9mo-ti:-r-i.o i/^, Hl't'. T (1- 
B) / (z-B) J <iBI»^OfE^|i8|gcT* 1 :^iltt=£:Tft 

[0 0 4 4] e^oTv ^'tji*E«^.B*<;)*;i,^^t^T m. 

f V y -r^^ i 0 *S $ ^#i5lStS «• T i map i: IE 

-rt> *^tcm:f3i--<i«#i«it»Tout i±^>:^j:t)* 

«6*ii:i:L/io Tout =TimapXRATIO-A>l iT. 
50 lltt{?8tci5»t*iRA^»fl:«^ilg-e=ff 



9 

[0 0 4 5] BtrizELTt J; -9 i;. m.m<r>m.mi!m*^'mM'i^ 

10 0, ^-^iikmmmui o oi,zx-oxmm<r>Mn^m 

tmnmmit RATI0-AC0M?:^5eO11{C|E«i-r-&gJ^a5 

1 0 1 ^ t'^tixTV^^o 

[0 0 4 61 i-li-T. H 1 3 C0j< 'f > • 7n-^ Y- h ?r 

[0 0 4 7] i-r. #-t>#-r-^aiL/c«Mi9iteSiN 

r4|i^*P*iaTw^t'S-|^<^^iitf (SIO) o 
[0 0 4 81 '>:v>-c, lgM35*^'7>' + >r I'jS^ 

S^'^flifl-^ (S2 0) o f^y^y^'ptmm^fi 

^w*B-l-l± (S2 0T- TYESJ ) , 7i<.l^Tw7()-hm^ 
«-i«ifSTicr S:»aiL (S2 1) , ii:v^T-$&|j)^- K 

;5. (S 2 2) o 

[0 0 4 91 —:^, S 2 0T-i'7>4r>i^'fe{±^rV»t 
^lJBfSi^7tJ©^t-(± (S2 0-C TNOJ ) , SEv»r> 7 
• (S 3 0) o 7 J- 

. * -y h i:*lJif$tu;tJ»-^(Z(± (S 3 OT* fYE 
SJ ) . ^fei^itS^STout «r^Pr8a:5ei--& (S 3 1) » 
[0 0 5 0] S3 0T-rNOJ tflBf §ttfc^-g-(C(±, 
isMIsl^^Ne fcia^E^jP b t ^r'f) ttc LTROMS 
StC^^fflL/i^ yT' (116) ^^SL, 

c' ) ^**:)^ (S4 0) o ^?^L;t;^f|-itlltgTiinap 
[0 0 5 11 •^v»-e, S 1 0 X^h-^^MzT. n -y h ;u 

^mdTAt. \''km^\=£:-&m\ (i-b) / {z- 

B) J tl-iO, y l'J^il^tt<?TH-D$: 
(S5 0) o 'Xv^T% \-)VW^j^eTAtm. 

•y h;wo*s&sn®WA*#m-t-^ (S6 0) o '-k^^ 

T% >^D-y h;i'SSWl'^®*i.tt^-m-Di:iS^EE:^Pb 
t J; ») ;^ n -y h ;K7)*?cj)MPMa<7) i -icSixMADELA 
Y 4:«ai-t-& (S 7 0) o 

[0 0 5 2] ^>:v^T% TRATIO-A J «r 
RATIO-A = (A + ABYPASS) / (A + ABYPASS) DELAY 
tah^ii-hn^^^ (S8 0) o tti^> ABYPASSti. ;^ 
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D -y h;u#^aii-t±"f tl, /■f-i'/N"7>1^3 2;tt'^@fiL 
T#^»^«£tii?5.X?ix^^^l: (01 2 7 h 

* 1- 1± c oig^l: <{> »fg-r i> '£>l5/&** * 7t *!) u , 

•y h;i'M]SABYPASS{;m»LT*4i>Ti3V»T5S-5cilllPffi 
mAlzUan-t^t^K. (A + ABYPASS) t-?-«0 

1 '^iltviOiSm'te r (A + ABYPASS) DELAY J t<Oiti 
10 ^i6. -?-tt^RATIO-A t-^ho 

[0053] c:coi9t;, »^<nw.-}j<.zi}m-ti> 

[0 0 5 41 m^^x. :L<r)mm<r>m^mM.i)^^'^^mi^ 
^ii^^mmirh (S9 0) o :i<n^-^ism<r)M. 
#fl<)'i*iJBf¥Strl2Il 4(07 0-^-^- HZ7Ki-c $fe 
i-\ TDCH|WIX8Lfc4-ll<0 5' •< 5 >^-T*#c>tL^xn 

•y h^l-BaS?: ^TH (k) t Lx wim<r>9^^>ifX'nh 

20 ti7t;^D y h;uBgftSr^-m (k- 1) ti-i)t, 5TH 

(k) -^TH (k-1) t»mi-^i tUJ: t), >1<7)Fb1 
coxn y f ^THcO^fbiA ^TH?:^^*^ (S9 

1) o 'Xv^-e, ilLtbfzmtm.£i^ B-M^mimK ^*i>5e 
. i6f>:5g«*lJSiMA OCHK JJli*I-e4>*tlf, ClOllililoaiE 
«.l?.i±S#^IP--e*^ tflSf^tt, ^-t^lJ^ttA ^CHK 

*-&^:*JBfS^i^'^> (S9 2) » xnyb;vrajttf 
"IHt^A^^SGc i:<7)|l8#i±. Ell 7-C^LfcM^lc 

i<7)^ttt«ri^f x./5ttffl^#A 5CHK (±, 
50 ^Jx.l?fiMS«r'0. 5 d e gSSl-^^i-^^t*^ 
iL<, ^<r>%^ 01 5 0ii^-5 7(;^i-j:^u, xay 

'10lS^tc^)^c-:>r(i> #xn y h;p^jg6'THtci=f-t-5, 
5e#*IJ^'ttA ^CHK <7)'It^^<6ROM5 S^tnit&fflL 

[0 0 5 5] ^v^T. i<0lSr»a<7)iIte«.^,*^'Si^«.^t 
n^^iXfz^'tliZit (S9 0-C- TNOJ ) , S4 0-C-^ 
^LT*4<)fcTiDiap (Gc' ) (C S 8 0 t?*«6/::RATia- 

Tout (G c) ^^m-t-E. (S 1 1 0) o 

[0 0 5 6] :L<r>m^<r>m^^mi)^^nifmtm 
Bf$tL7t^^(rj± (s 9 ot? rvEsj ) , mmi o 

1 iciJV^T, S 8 0 T-^«6;^cRATI0-A O-fit^r^i^lS^eL 
/cffi n . OJ Ufi^^x^ (S 1 0 0) „ -?-LT, CI 
Ott^r^J) S 1 1 0 l-iol^T^i^«#iTout (G 

c) *^ai1-<&o ^<r>^^. *ft«-i|rl*fiTout (Gc) 
WTimap (Gc' ) i:^L<^^o 
[0057] dcOiTtl, y h;P|gjgo^fl:l:A 
50 TH*«*-&IK/hefflI*I<0*§-&lC. 
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[0 0 5 8] **igCTt?l±, ISl53<oa<ERi^.**^'tR'S 

ho 

[0 0 5 9] tRIX-lf, 01 3<7)7n-^r- h<7)S 9 0 
UiJi/^r> S 8 0X-i^ibhiXtz7.X3 y Y )\'<r>^1^mum 
m RATIO-A<omti3go%^T. ^ligco^-^^^,^.^fliffL 

r4A<'»o cico^i-g-. RATION ri. 0 oj -c* 

-liADEUY t^^^Lv^MT'**). CO^-^tcliSIMfT^il 

;t J: d y X t ^^ * liSM OSii^ (C J: * ^» *#iS L 
RATIO-A <0<l:<r^ 0. 9 5- 1. 0 5 

H 1*9 * ^. u i± . tiK oseas^^^t-^^^,^. t <;!a 

-rwt:**-C-#*o -eC:T% RATIO-A (OM**©. 9 5~ 

ifL (S90-C rVESJ ) , $<btrS10 OtciJV^ 
RATIO^OMS: Tl. 0 OJ i::fffwl-^SLit-f o 

10 0 6 0] iJij. c:o!s^iaa<±, Iii6iz^-r#i4 

igtl T-5ei*J|$14t-tKoT, RATIO-A <r>^^ RATIO-A^ 

10 0 6 11 S7t. :Lixhm7F.Lfzmm<r>^i^i!km<r>m 
<iAP bCHK cowHrto-ftr-ibttif, ciotSMoste^^t 

[0 0 6 2] wOjg'SrflJ^e'liAP bCHK (TJ-IffctJaitl^ 

tA^MfLv- (HIS) o mui. r-i K;i't>t.^r-(i. 

®^E^3Pb C0^»|;6*± 2 OmmHg<^$EHrtT'ifetL 

msk<nmmm.if'^'^^:^*>ht^m\. (S9 0 

T- TYESJ ) , RATIO-A <^'(1S: fl. 0 Oj (CffjtlC 

K^Lii:i-i8!La«rffT (sioo)o 

[0 0 6 3] ^^iJ^ vl<OiiMJ»f®Sl-*;toTt, ^BIIlHl 
*E&NetC*ti-^5e'SfJ|aj5t'ltAP bCHK O^iSr^^R O 

B5iItelfcN e t-JL«i:T5g*fl5cttA P bCHK <r>m.^^h. 

[0 0 6 4] W±SiWL/t:lliS«^T'li, *»«-l©jtfiTim 

ROMS StcftiML-CiSv^Tt J:v»o 
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[0 0 6 5] tfz. ^mm^iX'ii. ^i^ui o i i-±5v^ 

Sit RATI0-A<7)1fiS: fl. 0 Oj U^^-T^taiS:^ Lfc 

2 J 1. 0 o&m<niiiS:<r>m^^^-thztf^ 

[0 0 6 6] ^hiz^ mTFLfzmmmx'ii^ m^^fitz 

iSsii* (EGR*) ^tt', '(te.<OJ^>v*>gj^/N'v^-^' 
[0 0 6 7] 

tc i o Z<7) |*I^tg|i|03te^^c,^**5g««c!g.-C* * fc 

<^^;$ti./c«H. ^^^SuioT. *?r*pgpMmil: R 

AT 1 0-AOffi i?-*!)^*:) ^^ffi ^m-r ^ «S£ ^ if ffl L ;t:o 

o -c, y a . *St;liPM«it Rat 

^^IT^ciar^rf. *^MP®m RATI0-A*^-^COlillil 

[0 0 6 81 ttz. mim2\zi!)-i)-hp^m^^<r>^x'^ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The engine engine speed Ne, throttle opening thetaTH, and chamber internal pressure Pb 1st 
means to detect an intemal combustion engine's operational status to include. Said engine engine speed Ne 
detected with said 1 st means at least Said chamber intemal pressure Pb 2nd means to ask a radical for 
inhalation air content Gc* to the combustion chamber at the time of a steady operation condition, Said 
throttle opening thetaTH detected with said 1st means at least, and said chamber intemal pressure Pb 3rd 
means to ask a radical for the 1 st validity opening area A of a throttle, The primary delay value of the 1 st 
validity opening area A of said throttle is calculated, and it is the 2nd validity opening area ADELAY of a 
throttle about the value. The 4th means to carry out. Said 2nd validity opening area ADELAY It asks for the 
receiving ratio of said 1 st validity opening area A, and is the effective opening surface ratio of said throttle 
about this value. The 5th means made into RATIO-A, Effective opening surface ratio of said throttle for 
which it asked with said 5th means By amending said inhalation air content Gc' based on RATIO-A Real 
inhalation air content Gc In the inhalation air content presumption equipment of the intemal combustion 
engine having the 6th means searched for as Gc =Gc'x RATIO-A The steady state decision means regarded 
as this intemal combustion engine's operational status being a steady state when this intemal combustion 
engine's operational status is within the limits of predetermined. When this intemal combustion engine's 
operational status is judged to be a steady state by said steady state decision means, it is the effective 
opening surface ratio of said throttle. A conversion means to change into the value which defined the value 
of RATIO-A beforehand, and to give this value to said 6th means. Inhalation air content presumption 
equipment of the intemal combustion engine characterized by preparation 

[Claim 2] Said steady state decision means is inhalation air content presumption equipment of the intemal 
combustion engine according to claim 1 characterized by judging that this intemal combustion engine's 
operational status is a steady state when there is variation of said throttle opening within predetermined time 
within limits defined beforehand. 

[Claim 3] Said steady state decision means is the effective opening surface ratio of said throttle for which it 
asked with said 5th means. Inhalation air content presumption equipment of the intemal combustion engine 
according to claim 1 characterized by judging that this intemal combustion engine's operational status is a 
steady state when the value of RATIO-A is in about one predetermined within the limits. 
[Claim 4] Said steady state decision means is said chamber intemal pressure Pb within predetermined time. 
Inhalation air content presumption equipment of the intemal combustion engine according to claim 1 
characterized by judging that this intemal combustion engine's operational status is a steady state when there 
is variation within limits defined beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inhalation air content presumption equipment of the 
internal combustion engine which presxraies the air content inhaled by the internal combustion engine. 
[0002] 

[Description of the Prior Art] In recent years, a hydrodynamics model is applied to an intemal combustion 
engine's inhalation-of-air system, and the technique of presuming a right cylinder inhalation air content by 
the model type is proposed. Previously, these people also considered that a throttle valve was an orifice, 
extracted from the differential pressure before and behind a throttle valve in JP,6-74076,A, calculated the 
throttle passage air content using the principle type of a formula flow rate form, and proposed the technique 
of computing a cylinder inhalation air content based on this value. 

[0003] Moreover, it becomes very important what the error of the cylinder inhalation air content calculated 
from this model and a actual cylinder inhalation air content is lessened, that this point should be improve , 
these people absorbed the error of a model type , without need a complicated operation , though on the 
assumption that a hydrodynamics model , and canceled the transient of engine operation , degradation and 
variation , and secular change , and have propose the technique of presume a cylinder inhalation air content 
to accuracy more ( Japanese Patent Application No. 5-208835 ) . 
[0004] 

[Problem(s) to be Solved by the Invention] All of such already proposed cylinder inhalation air content 
presumption technique are the technique presumed on the basis of the opening of a throttle valve. On the 
other hand, according to causes, like engine vibration joins a throttle body, in spite of having been in the 
steady operation condition, there was a case where the opening of a throttle valve changed minutely. When 
the opening of a throttle valve was given as what changed in this way in this case, presumed processing of a 
cylinder inhalation air content according to this conversion will be carried out, and in spite of having been in 
the steady operation condition, actual operational status was not stabilized but had also become one factor 
which reduces a dry valyl tee. And opening thetaTH and the inhalation air content Gc of a throttle valve 
(butterfly valve) Relation is the inhalation air content Gc, when it has relation shown in drawing 17 and 
especially the opening of a throttle valve changes minutely by the low opening side. Presumed processing 
will be carried out as what was changed sharply. Therefore, when especially a throttle valve is a low 
opening side, it is necessary to be stabilized more and to carry out presumed treatment. 
[0005] Then, the object of this invention is to offer the inhalation air content presumption equipment of the 
intemal combustion engine which can stabilize a run state more in a steady operation condition, without 
reducing the precision of presumed processing of an inhalation air content. 
[0006] 

[Means for Solving the Problem] Then, the inhalation air content presumption equipment of the intemal 
combustion engine which claim 1 requires The engine engine speed Ne, throttle opening thetaTH, and 
chamber intemal pressure Pb 1 st means to detect an intemal combustion engine's operational status to 
include. Engine engine speed Ne detected with the 1st means at least Chamber intemal pressure Pb 2nd 
means to ask a radical for inhalation air content Gc' to the combustion chamber at the time of a steady 
operation condition. Throttle opening thetaTH and chamber intemal pressure Pb which were detected wifli 
the 1st means at least 3rd means to ask a radical for the 1st validity opening area A of a throttle. The 4th 
means which calculates the primary delay value of the 1st validity opening area A of a throttle, and makes 
the value the 2nd validity opening area ADELAY of a throttle, The 2nd validity opening area ADELAY It 
asks for the receiving ratio of the 1st validity opening area A, and is the effective opening surface ratio of a 
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throttle about this value. The 5th means made into RATIO-A, Effective opening surface ratio of the throttle 
for which It asked with the 5th means By amending inhalation air content Gc' based on RATIO-A Real 
inhalation air content Gc In the inhalation air content presumption equipment of the internal combustion 
engme having the 6th means searched for as Gc =Gc'x RATIO-A The steady state decision means regarded 
as this internal combustion engine's operational status being a steady state when this internal combustion 
engine's operational status is within the limits of predetermined. When this internal combustion engine's 
operational status is judged to be a steady state by the steady state decision means, it is the effective opening 
surface ratio of a throttle. It changes into the value which defined the value of RATIO-A beforehand, and a 
conversion means to give this value to the 6th means is had and constituted. 
[0007] Moreover, it constitutes from inhalation air content presumption equipment of the intemal 
combustion engine conceming claim 2 as a means to judge the steady state decision means indicated to 
claim 1 that this intemal combustion engine's operational status is a steady state when there is variation of 
the throttle opening within predetermined time within limits defined beforehand. 

[0008] Moreover, effective opening surface ratio of the throttle which searched for the steady state decision 
means indicated to claim 1 with the 5th means in the inhalation air content presumption equipment of the 
intemal combustion engine conceming claim 3 When the value of RATIO-A is in about one predetermined 
within the limits, it constitutes as a means to judge that this intemal combustion engine's operational status 
is a steady state. 

[0009] Moreover, chamber [ means / which was indicated to claim 1 with the inhalation air content 
presumption equipment of the intemal combustion engine conceming claim 4 / steady state decision ] 
internal pressure Pb within predetermined time When there is variation within limits defined beforehand, it 
constitutes as a means to judge that this intemal combustion engine's operational status is a steadv state 
[0010] ^ 

[Function] With an intemal combustion engine's inhalation air content presumption equipment in claim 1, 
by the steady state decision means, when this intemal combustion engine's operational status is within the 
limits of predetermined, it is considered that it is a steady state. When judged as a steady state, the value of 
effective opening surface ratio RATIO-A is changed into the value defined beforehand with a conversion 
means. Consequently, it is effective opening surface ratio by the effect of a noise etc. During the period it 
was considered that was a steady state though the value of RATIO-A was changed somewhat, effective 
opening surface ratio RATIO-A is maintained by the fixed value. 

[001 1] Moreover, if the variation of a throttle opening is almost fixed, it can be considered that an intemal 
combustion engine's operational status is a steady state. Therefore, with the steady state decision means 
conceming claim 2, when there was variation of the throttle opening within predetermined time within limits 
defined beforehand, we decided to judge that an intemal combustion engine's operational status is a steady 
state. 

[0012] Moreover, the 2nd validity opening area ADELAY from which the value of the 1st validity opening 
area A of a throttle turns into this primary delay value When mostly in agreement, it can be considered that 
it is almost changeless in the meantime, and an intemal combustion engine's operational status is a steady 
state. Therefore, with the steady state decision means conceming claim 3, it is effective opening surface 
ratio. When the value of RATIO-A was a value of about one predetermined within the limits, we decided to 
judge that this intemal combustion engine's operational status is a steady state. 

[0013] Furthermore, chamber intemal pressure Pb within predetermined time Also when there is variation 
within limits defined beforehand, it can be considered that the real inhalation air content Gc is almost fixed, 
and an intemal combustion engine's operational status is a steady state. Therefore, chamber intemal pressxire 
Pb within predetermined time in the steady state decision means conceming claim 4 When there was 
variation within limits defined beforehand, we decided to judge that this intemal combustion engine's 
operational status is a steady state. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to an accompanying drawing. 

[0015] in drawing 1 , the sign 10 should show the intemal combustion engine of a 4-cylinder, and the 
inhalation of air introduced from the air cleaner 14 arranged at the head of the inhalation-of-air way 12 
should pass a surge tank 1 8 and an intake manifold 20, having the flow rate adjusted by the throttle valve 16 
- the 1- it flows into the 4th cylinder. An injector 22 prepares near the inlet valve (not shown) of each 
cylinder, and a fiiel is injected from a **** cage and here. Within each cylinder, the gaseous mixture with 
which the injected fiiel and inhalation of air were united is lit, bums with an ignition plug, and drives an 
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internal combustion engine's piston. The exhaust gas after combustion is emitted to the exhaust manifold 24 
through an exhaust valve, is purified by the three way catalytic converter 28 through an exhaust pipe 26, and 
is exhausted out of an engine. 

[0016] Moreover, the throttle opening sensor 36 which the crank angle sensor 34 which detects a location 
whenever [ crank angle / of a piston ] is formed in an intemal combustion engine's distributor (not shown), 
in addition detects opening thetaTH of a throttle valve 16 and MAP Pb of throttle- valve 16 lower stream of a 
river (chamber intemal pressure) The intake-pressure sensor 38 detected with absolute pressure is also 
formed. Moreover, the atmospheric pressure sensor 40 which detects atmospheric pressure Pa, the intake 
temperature sensor 42 which detects the temperature TA of inhalation air, and the humidity sensor 44 which 
detects the humidity of inhalation air are formed in the upstream of a throttle valve 16. Furthermore, the 
bypass way 32 which bypasses the inhalation-of-air way before and behind a throttle valve 16 is established 
in the inhalation-of-air way 12 as an object for adjustment of a secondary air content, and this bypass way 
32 is opened and closed by driving a solenoid valve 90. Moreover, the broader-based air-fuel ratio 46 which 
becomes the upstream of a three way catalytic converter 28 from an oxygen density sensing element by the 
downstream of the exhaust manifold 24 in an exhaust air system is formed, and the air-fuel ratio of exhaust 
gas is detected. The output of these sensors 34 etc. is sent to a control unit 50. 

[0017] The detail of a control unit is shown in drawing 2 . The output of the broader-based air- fuel ratio 
sensor 46 is inputted into a detector 52, and air- fuel ratio A/F is detected. The output of this detector 52 is 
incorporated through the A/D-conversion circuit 54 in the microcomputer which consists of CPU56, 
ROM58, and RAM60, and is stored in RAM60. Similarly, analog output, such as the throttle opening sensor 
36, is inputted in a microcomputer through the level-conversion circuit 62, a multiplexer 64, and the 2nd 
A/D-conversion circuit 66. Moreover, after the output of the crank angle sensor 34 is shaped in waveform in 
a waveform shaping circuit 68, an output value counts with a covmter 70 and counted value is inputted in a 
microcomputer. In a microcomputer, CPU56 calculates a control value which is mentioned later according 
to the instruction stored in ROM58, and drives the injector 22 of each cylinder through the actuation circuit 
72. 

[0018] Here, the basic principle of the presumed technique of an inhalation air content using a 
hydrodynamics model adopted in this example is explained roughly (reference: Japanese Patent Application 
No. No. 197,238 [ six to ]). 

[0019] This technique is the inhalation air content (real inhalation air content) Gc inhaled in a cylinder based 
on the air content Gth which models the behavior of the air in an intemal combustion engine's inhalation-of- 
air system by the physical type ( drawing 3 ), and passes a throttle, and the air content Gb with which it fills 
up to a chamber. It is the technique to presume. In addition, a "chamber" shall mean the effective volume 
actually committed as a chamber here including all the parts where air circulates between the inlet ports 
used as not only the so-called surge tank equivalent part but a throttle, and the inlet port of a cylinder. 
[0020] First, as shown in drawing 4 , according to the property set up beforehand, it asks for the projected 
area (projected area of the throttle to the longitudinal direction of an inlet pipe) S of a throttle from throttle 
opening thetaTH. On the other hand, as shown in drawing 5 , it asks for a coefficient C (product of a flow 
coefficient alpha and the gaseous expansion factor epsilon) according to another property set up about 
throttle opening thetaTH and MAP (chamber intemal pressure) Pb, and it multiplies by both and asks for the 
effective opening area A of a throttle. In addition, in the so-called throttle full admission field, since a 
throttle stops functioning as drawing, it asks for the throttle full admission field as a critical value for every 
number of engine revolutions, respectively, and when the detected throttle opening exceeds this critical 
value, let this critical value be a throttle opening. 

[0021] Subsequently, air content Gb in [ several 1 equation based on a gaseous equation of state to ] a 
chamber Air content deltaGb with which asked and it filled up in the chamber this time according to several 
2 equations fi*om pressure variation deltaP in a chamber It asks. The air content with which it filled up in the 
chamber this time is the thing which is not inhaled in a cylinder combustion chamber though natural, then 
the inhalation air content Gc of per unit time amount deltaT. It can express like several 3 formulas. 
[0022] 
[Equation 1] 

GbCk) = -^-PCk) 



R : ti'^^n P : 'F^r>^<&t^ 
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[0023] 
[Equation 2] 

AGb = Gb(k)-Gb(k-1) = (p(k)-P(k-l)) 

RT 



= V 
RT 



AP(k) 



[0024] 

[Equation 31 

Gc = Gth - AT- AGb 

[0025] on the other hand, it is shown in ROM58 mentioned above at drawing 6 ~ as - the fuel oil 

consumption Timap at the time of a steady operation condition — the so-called speed density method — 

being based - engine rotational frequency Ne MAP Pb from - it sets up beforehand, map-izes and stores so 

that it can search, moreover, the fuel oil consumption Timap searched here — engine rotational frequency Ne 

MAP Pb since it is set up according to target air-fuel ratio A/F responded and determined, it is shown in 

drawing 7 ~ as - basic value KBS of target air-fiiel ratio A/F Engine rotational fi-equency Ne MAP Pb from 

— it map-izes beforehand and stores so that it can search free. In addition, fuel oil consumption Timap is the 

hydrodynamics model mentioned above, and it is set up so that the time of a steady operation condition may 

be satisfied. Directly, the valve-opening time amount of an injector 22 is set up as a unit. 

[0026] Here, the fuel oil consumption Timap 1 determined as the bottom of the condition which is at the time 

of a steady operation condition (under the condition specified with the engine rotational frequency Nel and 

MAP Pbl) by map retrieval becomes as it is shown in several 4 formulas. 

[0027] 

[Equation 41 

Timapl = TABLE <NeU Pbl) 



[0028] Naturally fuel-oil-consumption Timap 1' at the time of the steady operation condition determined 

based on a hydrodynamics model by creating this map value so that the model type mentioned above may be 

satisfied is in agreement with the fuel oil consumption Timap 1 determined by map retrieval. 

[0029] on the other hand — hydrodynamics — a model — being based — determining ~ having — steady 

operation — a condition ~ the time — fuel oil consumption — Timap — one — * — and — a transient — 

operational status — the time — fuel oil consumption — Timap — two — * — a target — an air-fuel ratio — 

theoretical air fuel ratio (14.7:1) — ** — carrying out — if — several — five — formulas — and — several — six 

— formulas ~ expressing — having . 

[0030] 

[Equation 5] 

Timapl' = Gthl • AT/14.7 



Gthl = Al • p • ^2g P^^^' 

[0031] 
[Equation 6] 

Timap2' = Gth2 • AT/14.7- A Gb2/14.7 
Gth2 = A • jO 



[0032] It sets at both this ceremony and is the throttle passage air content Gthl at the time of a steady 
operation condition. Throttle passage air content Gth2 at the time of transient operational status A 
comparison changes only the effective opening area Al and A of a throttle. Therefore, throttle passage air 
content Gth2 at the time of transient operational status It can express with several 7 formulas. 
[0033] 
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[Equation 7] 
Gth2 = ^Gthl 

[0034] Based on several 3 formulas and several 7 formulas, it is the throttle passage air content Gthl at the 
time of a stationary by using the ratio of the effective opening area of the throttle valve at the time of a 
stationary, and the effective opening area of the throttle valve of a transient. To a radical, it is the throttle 
passage air content Gth2 at the time of transient operational status. It can express. 

[0035] Furthermore, if effective opening area of the present throttle valve is set to A and effective opening 
area of the throttle valve at the time of a steady operation condition is set to Al, the effective opening area 
Al of the throttle valve at the time of a steady operation condition can be grasped as first-order lag of the 
effective opening area A of the present throttle valve ( drawing 8 ). namely, - if the first-order lag of A is 
called "ADELAY" - Al and ADELAY It tums out that it is the almost same value. Therefore, what is 
necessary is just to use A/(first-order lag of A), in case a model is approximated using the view of a 
hydrodynamics model. 

[0036] the throttle passage air content Gth in that transient operational status although a throttle passage air 
content flows at a stretch and is gradually fallen off and attached to a steady state in transient operational 
status, since the flash when the throttle was opened has the large differential pressure before and behind a 
throttle as shown in drawing 9 - this ratio - A/ADELAY It can express, and in the state of steady operation, 
as shown by the graph of the drawing 9 bottom, this value is set to "1." Hereafter, this ratio is called 
"RATIO-A." 

[0037] Moreover, it is greatly dependent on a throttle opening, and the effective opening area of a throttle 
will be in the condition of following in footsteps of change of a throttle opening mostly, and changing 
( drawing 10 ). Therefore, it was presupposed that the first-order-lag value of the effective opening area 
mentioned above is dealt with on the primary delay value and equivalence target of a throttle opening. 
Furthermore, chamber restoration air content deltaOb Inhalation air content Gc That the delay reflected 
should be canceled, it adds to the primary delay of this throttle opening, and is value deltaGb. We decided to 
also take primary delay into consideration. 

[0038] Such is carried out and it is the chamber restoration air content Gb. By computing fi-om the throttle 
passage air content Gth, it is the inhalation air content Gc based on the throttle passage air content Gth. It 
can ask. While a configuration becomes simple, the amoimt of operations is also reducible with this. 
Specifically, it is the inhalation air content Gc of per unit time amount deltaT. It can express like several 8 
formulas. Moreover, if several 9 formulas and several 10 formulas are expressed with the format of a 
transfer function, several 1 1 formulas will be drawn. As shown in these several 1 1 formulas, it is the 
inhalation air content Gc. It can ask fi-om the primary delay value of the throttle passage air content Gth 
[0039] 
[Equation 8] 

Gc(k) = GthCk)~Gb(k-i) 

[0040] 
[Equation 9] 

Gc(k) = a • Gth<k) + j9 • Gb{k-1) 
[0041] 

[Equation 10] 

Gcfk) - (1-a) •Gth{k) + (l-/9) •Gb(k-l) 
[0042] 

[Equation 11] 

Gy(z) = -eLlZzl«^_^Gth(z) 

[0043] Then, such a series of data processing is shown in drawing 1111 as a block diagram. In addition, 
inhalation air content Gc Since [ which is dealt with like fiiel oil consumption ] things can be carried out, 
suppose for convenience that an inhalation air content is dealt with as fiiel oil consumption with each block 
diagram shown below. Moreover, "/(1-B) (z-B)" means primary delay with the transfer fiinction of a discrete 
time system among drawing. 

[0044] Therefore, fiiel oil consumption Tout which should be actually outputted if the fiiel oil consumption 
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determined by map retrieval under the conditions which are at the time of a steady operation condition 
(conditions specified with the engine rotational frequency Ne and MAP Pb) is described as Timap We 
decided to ask from a degree type. Tout =TimapxRATIO-A - data processing performed with the inhalation 
air content presumption equipment in this example here is shown in drawing 12 as a block diagram. 
[0045] As mentioned above, when an engine's operational status is a steady state, the effect of the noise 
detected is removed and it is necessary to stabilize presumed processing actuation of an inhalation air 
content. Then, when this engine's operational status is judged that an engine's operational status is a steady 
state with the presumed equipment conceming this example by the steady state decision section 100 and the 
steady state decision section 100 which judge whether it is a steady state, it is the effective opening surface 
ratio of a throttle. It has the converter 101 which changes the value of RATIO-A into a predetermined value. 

[0046] Hereafter, with reference to the Maine flow chart of drawing 13 , actuation of this inhalation air 
content presumption equipment is explained. In addition, this flow chart is started in each TDC location. 
[0047] First, the engine rotational fi-equency Ne detected by each sensor, MAP Pb, throttle opening thetaTH, 
an atmospheric pressure Pa, the engine cooling water temperature Tw, etc. are read (SIO). Moreover, throttle 
opening thetaTH learns the throttle close-by-pass-bulb-completely opening of idle operational status, and 
the value is used for it. 

[0048] Subsequently, an engine judges whether it is under [ cranking (start up) ] ****** (S20). When 
judged as under cranking, a predetermined table (graphic display abbreviation) is searched with (S20 from 
"YES") and water temperature Tw, and it is the fuel oil consxmaption Tier at the time of cranking. It 
computes (S21), subsequently to the formula (explanation abbreviation) of starting mode it is based, and is 
fuel oil consumption Tout, It determines (S22). 

[0049] On the other hand, when it is judged that it is not during cranking in S20, it is judged by (S20 
whether they are "NO"), then a fuel cut (S30). When judged as a fuel cut, they are "YES") and fuel oil 
consumption Tout at (S30. It is set as zero (S31). 

[0050] When judged as "NO" by S30, the map ( drawing 6 ) stored in ROM58 based on the engine 
rotational frequency Ne and MAP Pb is searched, and the fuel oil consumption Timap at the time of a steady 
operation condition (inhalation air content Gc' at the time of a steady operation condition) is calculated 
(S40). The searched fuel oil consumption Timap applies atmospheric pressure correction etc. suitably after 
this if needed (not shown). 

[0051] Subsequently, primary delay value thetaTH-D of a throttle opening is calculated with a primary delay 
transfer function "/(1-B) (z-B)" with throttle opening thetaTH read by SIO (S50). Subsequently, the effective 
opening area A of a current throttle is computed by the technique mentioned above based on throttle 
opening thetaTH and MAP Pb (S60). Subsequently, it is the primary delay value ADELAY of the effective 
opening area of a throttle by primary delay value thetaTH-D and MAP Pb of a throttle opening. It computes 
(S70). 

[0052] Subsequently, "RATIO-A" is computed from the formula which becomes RATIO-A = 
(A+ABYPASS)/(A+ABYPASS)DELAY (S80). In addition, ABYPASS means the air content (shown in 
drawing 12 as "an amoxmt of lifts") inhaled via the bypass way 32 etc. in each cylinder combustion chamber, 
without passing a throttle valve, and since it also needs to take this air content into consideration in order to 
determine an inhalation air content as accuracy, it calculates in consideration of this air content, while 
converting and asking the throttle opening ABYPASS for the value corresponding to this air content 
according to the predetermined property and specifically adding to the effective opening area A — a ratio 
with the approximate value "DELAY (A+ ABYPASS)" of that sum (A+ABYPASS) and its primary delay - 
asking — it — RATIO-A ** ~ it carries out. 

[0053] Thus, even if an error is in measurement of the air content inhaled in each cylinder combustion 
chamber without passing a throttle valve as a result of adding to a molecule and the both sides of a 
denominator, whenever [ effect / on the fuel oil consumption determined ] becomes small. 
[0054] Then, this engine's operational status judges whether it is a steady state (S90). Here, the concrete 
decision technique of this steady state is shown in the flow chart of drawing 14 . First, if the throttle opening 
obtained to this timing that synchronized with TDC is set to thetaTH (k) and the throttle opening obtained to 
the last timing is set to thetaTH (k-1), the variation deltathetaTH of throttle opening thetaTH in the 
meantime will be calculated by computing thetaTH(k)-thetaTH (k-1) (S91). Subsequently, stationary 
decision value deltathetaCHK which the absolute value of the calculated variation deltathetaTH defined 
beforehand If it is less than, it will be judged that this engine's operational status is a steady state, and it is 
the stationary decision value deltathetaCHK. If it is the value which exceeds, it will be judged that this 
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engine^s operational status is a transient (S92). In addition, since the relation between throttle opening 
thetaTH and the inhalation air content Gc has the relation shown by drawing 17 , it is based on this property, 
and it is the stationary decision value deltathetaCHK. For example, it is desirable to set it as 0.5deg extent 
by the low opening side, in addition as shown in the graph of drawing 15 , it is desirable to set up separately 
according to throttle opening thetaTH. Stationary decision value deltathetaCHK over each throttle opening 
thetaTH if in charge of this setting out The value is beforehand stored in ROMS 8 etc., and it responds to 
throttle opening thetaTH at that time, and is the stationary decision value deltathetaCHK. A value is read. 
[0055] Then, RATIO-A for which Timap (Gc^ searched and calculated by (S90 "NO") and S40 when this 
engine's operational status was judged to be a transient was asked by S80 Fuel oil consumption Tout which 
takes advantaging and is equivalent to a throttle passage air content (Gc) is computed (SllO). 
[0056] RATIO-A calculated in "YES") and a converter 101 on the other hand S80 by (S90 when this 
engine's operational status was judged to be a steady state A value is transposed to the value "1.0" set up 
beforehand (SI 00). And based on this value, it sets to SllO and is fuel oil consumption Tout. (Gc) is 
computed. In this case, fuel oil consumption Tout (Gc) becomes equal to Timap (Gc*). 
[0057] Thus, when it is minute within the limits with the variation deltathetaTH of a throttle opening, by 
considering that an engine's operational status is a steady state, and performing data processing, the effect of 
the noise detected can be removed and presumed processing actuation of an inhalation air content can be 
stabilized. 

[0058] In this example, although an engine's operational status judged decision of being a steady state based 
on the variation deltathetaTH of throttle opening thetaTH, an engine's operational status can also judge 
whether it is a steady state by the technique shown below. 

[0059] For example, effective opening surface ratio of the throttle called for by S80 in S90 of the flow chart 
of drawing 13 An engine's steady state may be judged based on the value of RATIO-A. In this case, 
RATIO-A If a value is "1 .00", it is the value and the primary delay value ADELAY of the effective opening 
area A of a throttle. It is an equal value and it can be judged that an engine's operational status is a steady 
state in this case. In addition, the effect by oscillation of the engine which becomes the noise which was 
mentioned above etc. is taken into consideration, and it is RATIO-A. When a value is within the limits of 
0.95-1.05, an engine's operational status can regard it as a steady state. Then, RATIO-A When a value is 
within the limits of 0.95-1 .05, it judges that it is a steady state (it is "YES" at S90), and the value of RATIO- 
A is newly further reset as "1 .00" in SI 00. 

[0060] In addition, this setting-out processing follows the property which becomes settled with the ultimate 
lines 1 shown in drawing 16 , and is RATIO-A. Value It can also transpose to a RATIO-A conversion value. 
[0061] Moreover, each decision technique of the steady state of the engine which these-illustrated is MAP 
Pb although it is the processing performed based on the value of detected throttle opening thetaTH. An 
engine's operational status can also be judged by detecting change. The difference (absolute value) of the 
detection value which detected MAP Pb synchronizing with TDC and was specifically acquired to the 
timing of last time and this time is stationary decision value deltaPbCHK defined beforehand. If it is a value 
within the limits, this engine's operational status will be judged to be a steady state. 

[0062] This stationary decision value deltaPbCHK It is desirable like [ a value ] the above-mentioned to set 
up beforehand corresponding to each engine rotational frequency Ne ( drawing 18 ). For example, at an idle 
state, it is MAP Pb. It judges that an engine's operational status is a steady state if fluctuation is within the 
limits of **20nmiHg (it is "YES" at S90), and is RATIO-A. Processing which newly resets a value as "1 .00" 
is performed (SI 00). 

[0063] In addition, stationary decision value deltaPbCHK to the engine rotational frequency Ne even if in 
charge of this decision processing The value is beforehand stored in ROM58 etc., and it responds to the 
engine rotational frequency Ne at that time at the time of decision processing, and is stationary decision 
value deltaPbCHK. It is desirable to read a value. 

[0064] Although the example explained above showed the example which map-izes fuel oil consumption 
Timap beforehand, it may replace with this, inhalation air content Gc' at the time of a steady operation 
condition may be map-ized, and you may store in ROM58. 

[0065] Moreover, when operational status is a steady state in a converter 101 in this example, it is the 
effective opening surface ratio of a throttle. Althou^ the example which changes the value of RATIO-A 
into "1.00" was shown, it does not limit to this example and it is also possible to set it as about 1 .00 any 
value, such as "1.02." 

[0066] Furthermore, although [ the illustrated example ] fuel oil consumption is determined corresponding 
to the presumed inhalation air content, it is not limited to this example, and can respond to the inhalation air 
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content presumed, for example, ignition timing, the amount of exhaust air reflux (the amount of EGR(s)), 

etc. can also compute other engine control parameters. 

[0067] 

[Effect of the Invention] It is effective opening surface ratio by the period and conversion means which were 
regarded as this internal combustion engine's operational status being a steady state by the steady state 
decision means with the inhalation air content presumption equipment of the internal combustion engine 
conceming claim 1 as explained above. The configuration which changes the value of RATIO-A into the 
value defined beforehand was adopted. Therefore, it is effective opening surface ratio by the effect of a 
noise etc. During the period it was considered that was a steady state though the value of RATIO-A was 
changed somewhat, effective opening surface ratio Since RATIO-A is maintained by the fixed value, 
presumed processing of an inhalation air content can be stabilized. 

[0068] Moreover, with the inhalation air content presumption equipment of the intemal combustion engine 
conceming claim 2, with the steady state decision means, when the variation of a throttle opening was 
predetermined within the limits, we decided to judge that it is a steady state. Therefore, in spite of being a 
steady state, when a throttle opening is changed somewhat and detected, if this fluctuation is predetermined 
fluctuation within the limits, it considers that it is a steady state and subsequent presumed processings can be 
carried out, because an oscillation of an engine etc. joins a throttle body. For this reason, presumed 
processing of the inhalation air content at the time of a steady state can be stabilized. 

[0069] Moreover, the 2nd validity opening area ADELAY fi-om which the value of the 1st validity opening 
area A of a throttle tums into this primary delay value with the inhalation air content presumption equipment 
of the intemal combustion engine conceming claim 3 Effective opening surface ratio when mostly in 
agreement We decided to judge the case where the value of RATIO-A is predetermined within the limits of 
about one to be a steady state with a steady state decision means. Therefore, since it can be found based on 
the value of a throttle opening, in spite of being a steady state, also when the noise etc. is somewhat 
contained in the detected throttle opening, as for the 1st validity opening area A of a throttle etc., presumed 
processing can be carried out after considering that it is a steady state. 

[0070] Moreover, with the inhalation air content presumption equipment of the intemal combustion engine 
conceming claim 4, it is the chamber intemal pressure Pb. Since operational status can judge whether it is a 
steady state also by variation, it is the chamber intemal pressure Pb. The configuration equipped with a 
steady state decision means to judge a steady state based on variation was adopted. Therefore, chamber 
internal pressure Pb If variation is predetermined within the limits, it can be judged as a steady state 
irrespective of a throttle opening, and also when the noise etc. is contained in the detected throttle opening, 
presumed processing can be carried out after considering that it is a steady state. Consequently, it becomes 
possible to stabilize presumed processing of the inhalation air content at the time of a steady state. 

[Translation done.] 
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daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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